RC:
-While the 2x simulation is close to equilibrium, the 4x would require more integration time before reaching the equilibrium as testified by Fig. 1b . So, lines 140-144 are misleading. One can also think that the reduced vertical mixing in the 4xPIC case is due to the still non equilibrated deep ocean. In addition, Figure 2b shows that age tracers are more equilibrated for the 4xPIC case than for the 2xPIC case. This is inverse to what is shown by Figure 1b . Why that ? Finally, the constant trend of THC index (l. 148) is hard to be interpreted because ocean dynamics can behave non linearly and can show tipping point after several hundred years of constancy. I like the way the authors do carefully treat the question of the equilibrium in their two simulations. It is something which matters a lot. However, putting more and more diagnostics can be also troubling ! So, my last comments are more questions open to every one in the modeling community than a direct criticism of the author's work. Figure 3 , this is an author choice but personally, I find the color palet very awkward and hard to look at. 3.1 If you describe your results, please dont mix with discussion?
AR: The 4x PIC is indeed showing larger trends than the 2x PIC one, but the scaling in the figure make those appear quite dramatic. Looking at the values in

RC:
AR:
The colour scales were designed specifically to be easy to interpret and friendly to people with mild colour blindness (they were also used in Baatsen et al. 2018) . Maybe an adjustment of the scaling and density of contour lines can help improve the readability. This section will be restructured to have only a short presentation of general results and a discussion later on. Figure 3 but with winter/summer features. Suggest to remove all this part. 1) plotting the zonally average summer TOA incoming solar radiation, you will see that there is a decrease around 60• and then an increase again till the south Pole. So, no need to solve any mysteries concerning the minimum summer temperatures in the center of polar gyres (if they are centered around 65•). 2) all the discussion referring to previous work by Bijl and Huber is hard to follow without a sketch pointing out where are the currents, the authors are referring to. 3) nothing new in writing that winter hemisphere has a deeper thermal gradient and thus winds and gyres.
RC: l. 305-330
AR:
As suggested, this figure will be removed along with most of the discussion.
RC: l. 332-371 Comparisons with some previous runs. Suggest to remove all this part. Once again, many crucial numbers and references are lacking in this part making it vague and not very convincing. Can you state reference's papers for each version of the NCAR model you are referring to ? you first write that the spatial resolution is not the same, and then, the initial conditions and then the numerical grid in the atmosphere and also the aerosols. What about the duration of each run ? And after all, why doing this comparison if there are so many things that have evolved since the GH14 paper . . . Figure 8 may Figure A3 also shows that the old version was simulating a latitudinal thermal gradient more flat than the new version (i.e. compare dashed red line and green line).
